Ligand-induced endocytosis and lysosomal degradation of growth factor receptors have been proposed to represent an important mechanism for negative control of cell growth, and the impairment of this mechanism is believed to play a role in carcinogenesis. In her thesis work, Bache has characterized the machinery for sorting ubiquitinated, endocytosed cargo (including activated growth factor receptors) from early/sorting endosomes to lysosomes and showed that it is conserved from yeast to man. The hepatocyte growth factor regulated tyrosine kinase substrate (Hrs), a ubiquitin-binding protein on early endosomes, is central in this process. In complex with two other ubiquitin-binding proteins, STAM and Eps15, Hrs retains ubiquitinated cargo in clathrin-coated microdomains in the endosome membrane. Furthermore, Hrs initiates the recruitment of an endosomal sorting complex required for transport, ESCRT-I, which acts downstream of Hrs in the sorting process. The Hrs-mediated recruitment of ESCRT-I to endosomal membranes is mechanistically similar to the recruitment of ESCRT-I to the plasma membrane of virus-infected cells, a process known to facilitate viral egress. The importance of a novel ESCRT-I subunit, hVps37A, a growth-inhibitory protein whose inactivation has been implicated in hepatocellular carcinoma in EGFR downregulation was established. These results represent a first step toward understanding the molecular mechanisms of endocytic downregulation of growth factor receptors and provide novel links between this pathway and growth regulation and cancer. Kristi Bache was awarded the H.M., the King's Gold Medal for her thesis. Comment by Graça Raposo Institut Curie, CNRS UMR 144, 75248 Paris, France
tory process for the removal of receptor-ligand complexes from the cell surface. However, and importantly, "clearance" of ligand-receptor complexes by internalization at the level of the plasma membrane is not enough to attenuate signalling. The subsequent steps of sorting in endosomal compartments that lead to receptor degradation in lysosomes are absolutely required to shut down the signalling response leading to cell growth.
The work achieved by Kristi Bache, and presented in her thesis, has addressed two extremely important questions in this area of research. What is the cellular machinery involved in the sorting of epidermal growth factors in the endocytic system after internalisation at the level of the plasma membrane? How is this machinery recruited in space and time to sort signalling receptors to the degradative pathway? The work by Kristi Bache is more than only a valuable contribution to the field of the trafficking and sorting mechanisms of growth factor receptors. These studies are on the basis of new concepts in molecular cell biology and will surely have a key place and impact in the field of cell biology of membrane trafficking.
